This study investigated the relationship between fantasy immersion (fantasy proneness, absorption, and positive-constructive daydreaming) and qualities of nocturnal dreaming in a large non-clinical community-based sample (n = 288). The results indicate a strong linear relationship between all of the waking fantasy measures, especially positive-constructive daydreaming style, and phenomenal qualities of dreaming. Further, men and women differed significantly, both in how they experience waking fantasy and with regard to which waking fantasy measures predicted to the dreaming measures. These data suggest that waking and dreaming are not discrete states of consciousness with clearly defined parameters but rather represent continuous attentional states which comprise the "stream of consciousness" endemic to human cognition.
INTRODUCTION
Waking and dreaming have traditionally been posited to be discrete forms of cognition, each characterized by distinctive phenomenological and neurochemical correlates [1] [2] [3] . These differences were first elucidated by Freud who viewed dreaming as a subjective and emotionally-driven form of cognition marked by suspension of reason and linear causality and passively experienced through visual-spatial imagery [4] . He thus reasoned that dreaming was cognitively deficient to waking thought.
Despite recent developments in the study of dream cognition [5] [6] [7] , the perception of marked discontinuity between dreaming and waking remains predominant in the scientific community [2, 8] . Indeed, a deficiency view of dreaming is reflected in three current theories of the etiology of dreaming: Koukkou and Lehmann's state-shift hypothesis [9] ; Crick and Mitchison's neural-net theory [10] ; and Hobson's AIM model [1, 8, 11] . While these approaches differ fundamentally from each other, they all share the working assumption that dreaming is a regressive, deficit-based, or degraded form of cognition, and as such, markedly distinct from waking mentation.
Contrary to these models, there exists an extensive empirical literature indicating that waking and dreaming mentation are continuous [3, [12] [13] [14] [15] [16] [17] [18] [19] [20] . Numerous studies have demonstrated that when waking conditions are altered to reduce both external sensory input and the conscious demand for cognitive process (relaxed wakefulness), the resultant free-floating thought is quite similar to, and may even surpass, dreaming mentation in its imagistic-hallucinatory quality [16, [18] [19] [20] [21] [22] [23] [24] . There is also evidence that current waking concerns may be predictably reflected in nocturnal dreams [19, 25] . According to Singer and Bonnano, "night dreams turn out to be largely indistinguishable from the waking thoughts we experience when we let our minds wander in understimulated conditions" [26, p. 438] . Similarly, Kunzendorf et al. have recently demonstrated that waking and dreaming mentation could be viewed on a continuum based upon subjects' waking boundary scores [20] .
In addition, experimental work in the area of lucid dreaming, a unique state of consciousness in which the dreamer maintains dual awareness of both the dreaming and sleeping states, has demonstrated that metacognitive activity is empirically observable in the dream state [27] . Higher-order cognitive activity appears to be a regular feature of nonlucid dreams as well [17, 28] . For example, Purcell and associates have demonstrated a significant prevalence of self-reflection and intentionality in dreams and have shown how shifting attention to these processes results in both increases in metacognitive dream behavior and increased dream to waking transfer effects [3] .
While there are obvious differences between waking and dreaming thought, we suggest that these discrepancies have been overemphasized due to an erroneous association of waking cognition with goal-directed, stimulus-specific, operant thought. Indeed, the role of fantasy, daydreaming, and imaginative involvement in waking cognition has often been overlooked in this context. Fantasy involvement is a ubiquitous occurrence in waking life [29] [30] [31] and may even dominate the waking consciousness of certain individuals, referred to as "fantasy-prone" [32, 33] . While an in-depth discussion of both night dreams and waking fantasy is beyond the scope of the present article (see [29] and [31] for more extensive reviews on waking fantasy and [13] and [34] [35] [36] for reviews on dream function), it is widely accepted that both waking fantasy and night dreams play an integral role in mood-regulation, adaptive information-processing, and maintaining selfcohesion by providing working templates for future goal-directed behavior through the development and maintenance of automatic self-schemas [27, 29, 30, 36, 37] . Day and night dreams share a number of commonalities which would suggest a high level of across-state continuity: heightened cortical activation, significantly lowered conscious demand or focused attention, reduced sensory input, and a temporary suspension of source-monitoring [38] .
The question that we address in the present study is whether there is a linear relationship between waking fantasy style and nocturnal dream experience. We were particularly interested in three widely-studied cognitive style variables with robust psychometric properties which relate to the structure of internal experience: fantasy-proneness [32] ; absorption [39] ; and positive constructive daydreaming [40] . A brief review of these constructs follows.
Fantasy-Proneness
Fantasy-proneness refers to "a unique constellation of personality traits and experiences coalesced around a deep, profound, and a long-standing involvement in fantasy and imagination" [32, p. 35] . Subsequent studies [30, 32, [41] [42] [43] report strong associations between fantasy proneness and hypnotizability, creativity and imagistic abilities. Significantly, high fantasy-prone individuals frequently report a history of both physical abuse and early punishment in childhood and report experiencing more isolation and loneliness as children than medium or low fantasy-prone subjects [43, 44] . While the exact genesis of the development of a fantasy style has yet to be determined [30] , it has been suggested that for many fantasy-prone individuals, intensive imaginative involvement may represent an adaptive coping mechanism with an early adverse environment.
Absorption
Absorption refers to a state of heightened imaginative involvement in which an individual's attentional capacities are focused in one behavioral domain, often to the exclusion of explicit information-processing in other domains [39, 45] . As measured by the Tellegen Absorption Scale (TAS), absorption has been linked to hypnotic susceptibility, heightened creativity and imagistic processing, dissociation, decreased self-involvement and intensive involvement in imagination-based activities with concomitant alterations in consciousness as well as a heightened openness to experience [45] [46] [47] . Absorption and fantasy-proneness are highly correlated (r's = .68-.75), suggesting considerable conceptual overlap between these constructs [41, 42] .
Positive Constructive Daydreaming (PCDD)
Positive constructive daydreaming is one of the three subfactors to emerge from Singer and Antrobus's Imaginal Processes Inventory (IPI) [48] , a measure of various aspects of daydreaming and waking fantasy experiences. A shortened version of the IPI (SIPI) was developed by Huba, Aneshensel, and Singer [49] . This daydreaming style taps positive responses and attitudes toward daydreaming and correlates with self-awareness, waking sexual and nonsexual fantasies, imagery vividness, fantasy-proneness, absorption, and various facets of personality [41, 46, [50] [51] [52] .
Despite this recent interest in fantasy and imagistic processing, little attempt has been made to integrate this work with the study of nocturnal dreaming. With few exceptions, previous research investigating the connection between daydreaming and nocturnal dreaming have been marred by a number of significant methodological shortcomings including inadequate and often nonrepresentative samples [53] [54] [55] . Furthermore, these studies were largely conducted prior to the development of psychometrically-sound measures of private experience and often relied on a simple dream recall frequency tally as the sole measure of dreaming while not examining other aspects of the dream experience. In addition, the bulk of this work has been conducted with college students, thus limiting the generalizability of the findings. Last, there has been no published report of the relationship between dreaming (other than simple recall frequency) and absorption or fantasyproneness.
The present study sought to rectify these deficits by examining the relationships between dreaming and absorption, fantasy-proneness and positive constructive daydreaming in a multivariate design with a large non-clinical community sample. Consistent with previous work, we predict that individuals whose waking life is characterized by high levels of fantasy-access, absorption in imaginative activities and who exhibit a positive-constructive daydreaming style would also report having greater access to their dreaming consciousness as manifested by increased dream recall and dream saliency (such as rating dreams on scales of vividness, colorfulness, coherence or bizarreness, and how much meaning the individual attributed to the dream). We were particularly interested in examining whether males and females demonstrate similar patterns as sex differences have often been reported in the interrelationships between hypnotizability and fantasy measures as well as in sensitivity to dreams [46, 56, 57] . Given the significant overlap between the fantasy measures, we further sought to identify through multiple regression analyses which waking fantasy variables contribute independently toward the prediction of the frequency and quality of nocturnal dreaming beyond their shared variance.
METHOD

Participants and Procedure
Participants were volunteers in the New York City metropolitan area who were recruited by first year doctoral graduate students in clinical psychology completing an assessment practicum. Volunteers were solicited by word of mouth by students and asked to complete a packet of self-report questionnaires tapping various aspects of waking and nocturnal fantasy in addition to being administered either the WAIS-R or the Rorschach and MMPI-2. Of a total of 455 individuals sampled across six academic semesters, 290 (174 females, 111 males, five subjects did not indicate sex) agreed to participate in the study. Participants were asked to sign consent forms and all research protocols were coded to maintain confidentiality. The sample was diverse in age (age range 18-77, M = 29.8, SD = 11.0) and ethnicity (70 percent White, 22 percent African American, 8 percent other). The questionnaires and psychological testing took approximately two and one-half hours to complete. [33] The ICMI is a 52-item self-report questionnaire which was designed to classify fantasy proneness. The ICMI has been used extensively in research and has demonstrated high test-retest reliability and construct validity [32, 44] . [39] The TAS is a 34-item self-report measure which assesses an individual's openness to a variety of cognitive, perceptual, and imagistic experiences. As reviewed above, the TAS demonstrates excellent construct validity, and internal and testretest reliability [45] .
Measures of Waking Fantasy
Inventory of Childhood Memories and Imaginings (ICMI)
The Tellegen Absorption Scale (TAS)
Short Imaginal Processes Inventory (SIPI) [49]
The SIPI is a 45-item self-report questionnaire designed to measure the three second-order factors which characterize ongoing thought: positive-constructive daydreaming (PC), guilty fear-of-failure daydreaming (GFF), and poor attentional control daydreaming (PAC). The SIPI demonstrates adequate test-retest reliability and construct validity for the three subfactors [40, 58] .
Measure of Dream Fantasy
Dream Questionnaire (DQ) [56] The DQ is a 20-item self-report Likert-scale questionnaire which assesses a variety of dream experiences. For the present study, only the dream recall frequency item (with nine frequency options ranging from "I never remember my dreams" to "More than once per night") and the dream saliency composite measure, a summed score of eight 7-point Likert items tapping the following dimensions of dream experience: bizarreness, vividness, colorfulness, realism, movement, coherence, the degree to which one is affected by their dreams the following day, and the extent to which meaning is attributed to dreams, were used. The DQ has been utilized in a number of investigations of frequent nightmare individuals [56, 59, 60] as well as more general studies of dreaming and personality [18, 61] and has demonstrated adequate reliability and validity [56] .
RESULTS
The results are reported in three sections: a) correlations between waking and nocturnal fantasy measures; b) multiple regressions of waking fantasy measures with nocturnal dream measures as the criterion variables; and c) sex differences in the interrelationships between waking and nocturnal fantasy.
Bivariate Correlations
Correlations were conducted between the three waking fantasy measures (fantasy-proneness, absorption, and PCDD) and the two dreaming measures (dream recall and composite dream saliency). A 2-stage 2-tailed Bonferroni procedure [62] was used to control for potential Type I error inflation due to the number of calculated correlations yielding a corrected alpha level of p < .005 for obtained correlations. As seen in Table 1 , all 10 correlations exceed the Bonferroni-adjusted alpha. As predicted, all three waking fantasy measures (fantasy proneness, absorption, and positive-constructive daydreaming) were associated with dream recall and the composite dream saliency measure. Most notably, dream saliency was correlated with fantasy proneness (r = .45), absorption (r =.49), and PCDD (r = .53).
Consistent with previous research, the waking fantasy measures were highly intercorrelated. Thus, fantasy proneness correlated with absorption (r = .68) and PCDD (r = .49). Similarly, absorption was highly correlated with the PCDD factor (r = .57). The two dreaming measures were also highly associated (r = .57).
Multiple Regression Analyses
The three waking fantasy measures (TAS, ICMI, PCDD) were then independently regressed onto each of the two dream measures to determine whether they contributed additional predictive variance, above and beyond their shared variance. While multicollinearity was a concern, particularly given the relationship between fantasy proneness and absorption, the results demonstrate different predictive value for these measures, justifying their inclusion in the multiple regressions.
As seen in Table 2 , PCDD, fantasy proneness and absorption all added additional variance to the prediction of dream saliency while only the PCDD measure added significant additional variance to dream recall. Together, the waking fantasy measures accounted for 35 percent and 14 percent of the variance for dream salience and dream recall respectively.
As PCDD was the strongest waking fantasy predictor of dreaming, a second standard multiple regression was conducted to determine which aspects of this scale account for its relationship with nocturnal fantasy. This was done by breaking down the PCDD factor into its five subfactors [49] and regressing them separately onto each of the dream measures. As seen in Table 3 [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] [52] . The first two categories are based on statements describing fantasies experienced during childhood and adulthood respectively. The third category contains items which assess heightened sensory-perceptual experiences (e.g., precognition, dissociation, out-of-body experiences, drug-induced altered states of consciousness, and episodes of depersonalization). As seen in Table 3 , only the altered sensory-perceptual factor significantly predicted to both dream salience and recall, indicating that the overall association between fantasy proneness and the dreaming measures are due to these particular items.
Sex Differences across the Waking and Nocturnal Fantasy Measures
In order to determine the presence of sex differences between the various waking and dreaming fantasy measures, a Hotelling T 2 was conducted on the five waking and dreaming measures with gender as the independent variable. With the use of Wilks' criterion, there were no significant differences between men and women for any of the fantasy measures, F(7, 141) = .66, ns. Bivariate correlations between the waking and nocturnal fantasy measures with the Bonferroni correction (adjusted alpha = .005) were also conducted separately for males and females and are presented in Table 4 . Overall, the pattern of findings is consistent with the results for the overall sample with 13 correlations reaching significance for males and 10 for females. Once again, the composite dream salience measure correlated highest with the fantasy measures for males and females.
In order to determine whether men and women demonstrated similar patterns of waking-dreaming continuity, separate standard multivariate analyses were conducted for each group by regressing the three waking fantasy measures to each dream variable. Table 5 summarizes these results by presenting the semipartial correlations for each of the composite waking measures with dream saliency and dream recall separately for men and women, controlling for shared variance. While PCDD remained the strongest predictor to dream salience for both groups, absorption added significant additional variance for women but not for men. Conversely, fantasy proneness added significantly additional predictive variance for men but not for women. Furthermore, the PCDD added predictive information for dream recall but only for the men. Overall, the waking fantasy measures explain 45 percent of the variance for dream salience for men but only 31 percent of the variance for women, a difference approaching significance using Fisher's Z transformation for comparisons between independent correlations, Z = 1.46, p < .07. There were no sex differences in the degree of variance explained for dream recall (15 percent and 16 percent for men and women). In order to provide a clearer picture of these relationships, standard multiple regressions were conducted separately for men and women for each of the composite waking fantasy measures. Absorption was not included here as the TAS does not break down into subfactors. As seen in Table 6 , a number of striking sex differences were again noted. Overall, there was greater explanatory power for all measures, with more specific information from the subfactors and with a greater proportion of the variance explained for men than women on all measures. Furthermore, these findings were considerably stronger for the dream salience measure than the dream recall measure.
Within the PCDD, the Positive Reactions to Daydreaming subfactor predicted to dream salience for men and women but Attitudes to Daydreaming added significant predictive information only for women. Further, altered sensoryperceptual experiences on the ICMI added significant predictive variance for both dream measures for men and women.
DISCUSSION
Dreaming and Waking Fantasy Measures
The results are consistent with previous research demonstrating considerable association between fantasy-proneness, absorption and a positive-constructive daydreaming style [30, 41, 46, 51] , and support our overall hypothesis that these states are continuous with each other. Thus, our correlations between fantasyproneness and absorption (r = .68) and fantasy proneness and PCDD (r = .49) were identical to that reported by Council and Huff [41] while the obtained correlation between absorption and PCDD (r = .57) was also identical to that reported by Hoyt et al. [51] . In addition, our data are consistent with recent evidence that individuals with thin boundaries demonstrate greater overlap between their waking and dreaming mentation than do individuals with thick boundaries [20] . Taken together, these data provide further evidence for a distinct cognitive style based in intensive and absorptive imaginative involvement which predicts a host of other phenomena including hypnotizability, openness to experiences, and heightened access to dreaming consciousness.
Our finding that dream recall frequency was significantly related to fantasyproneness is also consistent with Tonay [63] but should be considered a stronger finding as Tonay did not use the ICMI to measure fantasy-proneness. Starker also reported consistent structural relationships between day and night dreaming [64] . Our results partially confirm this work, particularly with regards to dream recall and PCDD. This pattern was substantiated in subsequent analyses utilizing an item-by-item breakdown of the dream saliency composite measure. Here, all eight dream variables save dream realism and dream coherence (notably the two ratings which by definition assess non-dreamlike phenomena) correlated significantly (p's < .005) with fantasy-proneness, absorption, and positiveconstructive daydreaming.
Our data have parallels in the hypnosis literature. For example, a number of studies have demonstrated heightened dream sensitivity in highly hypnotizable subjects [65] [66] [67] . Gibson found that women who reported greater involvement and interest in their dreaming processes (e.g., reported greater creative insights in their dreams, dreams foretell the future) scored higher on the HGSHS:A than women who did not report similar dreaming experiences and attitudes [68] . Nadon et al. also found that vividness of dreams and daydreams significantly differentiated high from low hypnotically susceptible subjects [69] . In their study, women's self-reported ability to control their dreaming along with beliefs in paranormal experiences and scores on the TAS were the best predictors of hypnotic susceptibility. Two additional studies also found a significant relationship between dream involvement (self-reported dream recall frequency) and absorption [57, 70] . Consistent with our data, both studies found this relationship to be considerably stronger for females than males. Interestingly, the connection between absorption and dreaming was strongest in these studies for subjects who also reported an incidence of paranormal dream phenomena (experiencing pre-cognitive and outof-body and flying dreams). Similar to Nadon et al., Zamore and Barrett suggested that dissociative abilities may represent a central aspect of this relationship. Their finding that most of the dreaming items which correlated with hypnotic susceptibility contained significant elements of dissociation (e.g., out-of-body dream experiences, flying dreams) is consistent with this formulation. While we did not directly assess dissociation in our study, our content breakdown of the fantasy proneness scale indicates that anomalous sensory-perceptual experiences were responsible for most of this measure's association with dreaming.
On the surface, it is not surprising that individuals who report greater immersion in waking fantasy and an ability to become deeply absorbed in their own imaginative processes would also report a higher recall of nocturnal dreams and a heightened sensitivity to the phenomenological qualities of their dreams than individuals who do not report these experiences. What remains unanswered is whether the witnessed across-state individual differences may be attributed to real differences in processing capacities or instead, reflect stable sociocognitive factors related to response style variables.
Sex Differences
While males and females did not differ from each other on any of the waking or dreaming variables, there were a number of substantial sex differences in both the strengths of the correlations and in the patterns of the multivariate analyses, particularly in the relationship between the composite dream saliency score and the waking fantasy measures. While dream saliency significantly correlated with fantasy-proneness and absorption in the overall sample, these relationships were generally stronger for men, a pattern similarly noted by Crawford [46] . An analysis of the eight individual dream saliency items with the waking fantasy measures revealed an identical pattern with the obtained correlations reaching greater predictive strength for males than females. For example, while females' rating of the meaningfulness of their dreams was not related to fantasy-proneness (r = .09, ns) or absorption (r = .20, p < .06) and marginally correlated with PCDD (r = .27, p < .009), all three correlations were highly significant for males (r = .54, r = .54, and r = .52, p < .0001 respectively). Consistent with Crawford, PCDD and absorption were significantly more associated for males than females.
Males and females also differed as to which waking fantasy measures significantly predicted to the dreaming measures on the multiple regression analyses. While PCDD was the strongest independent predictor of dream saliency for both sexes, absorption was a significant independent predictor of dream salience for women but not for men while fantasy proneness predicted dream salience for men but not for women. In addition, PCDD added significant independent prediction for dream recall for men but not for women. Our data suggest that the attitudinal subfactors of the PCDD (acceptance of daydreams, positive reactions to daydreams) were responsible for the additional prediction to the dreaming measures for the women. The attitudinal daydream category, which measures an openness to daydream mentation, may well be related to attitudes regarding night dreaming which in turn, may motivate the individual to allocate sufficient waking attentional resources to recall dreams upon awakening. Indeed, there is evidence that positive attitudes and beliefs regarding dreaming predict such factors as overall dream recall frequency, dream report length, the utilization of dreams in everyday-life, and even waking creativity [56, 71, 72] . Thus, females' positive attitudes toward waking fantasy and their willingness to engage in this type of mentation appeared to strongly influence the reported saliency of their dream mentation. These findings are generally consistent with Hoyt et al., who found positive-constructive daydreaming to be the strongest predictor of hypnotizability [51] . Similarly, when Hoyt et al. analyzed these correlations more closely by breaking down the PCDD into subfactors, Acceptance of Daydreaming, Positive Reactions to Daydreaming, and Problem-Solving Daydreaming proved to be responsible for its association with hypnotizability. However, as Hoyt et al. did not break down their data by sex, it is difficult to compare their data to ours. Again, the pattern was different for males in that fantasy proneness also predicted a significant degree of additional variance of dream saliency. Interestingly, a cluster of items on the ICMI which tap altered sensory-perceptual experiences such as drug-induced altered states of consciousness, dissociation, beliefs in precognition, and out-of-body experiences also showed a particularly strong relation to dream recall. These findings suggest that the relation of waking to dreaming for males may involve a wide range of complex cognitive and perceptual processes that affect dream mentation but may not be linked to the same attitudinal processes as women. Thus, while attitudinal factors may be crucial in understanding the continuity of mental processes across various states of consciousness, there may be a strong dissociative component for men in particular which predicts their willingness or ability to engage in imagistic or fantasy behavior.
Thus, dream saliency for men is best predicted by waking altered sensoryperceptual experiences, while for women a state of high absorption and positive attitudes and reactions to daydreaming best predicts dream salience. Taken together, these measures account for about half the variance for men and about a third for women.
Conversely, waking fantasy measures predict dream recall frequency with considerably lower power and with more consistency between sexes. However, the reliance on a single-item measure for dream recall may be responsible for its lower overall association with the waking fantasy measures.
In summary, these data suggest that waking and dreaming are not discrete states of consciousness with clearly-defined parameters but rather represent continuous attentional states which comprise the James' "stream of consciousness" [73] endemic to human cognition. Our data also indicate that males and females differ in how they experience waking fantasy and suggest that openness to and acceptance of daydreams is more characteristic of females than males. For females, daydreaming seems to be more of a volitional activity in which these types of thoughts are embraced and considered to be valuable, interesting, and engaging. Again, these data are consistent with earlier findings indicating a greater openness to and acceptance of night dreams for women than men [56] .
Although our findings are consistent with previous research, a number of methodological limitations suggest caution in interpreting the results. First, our data were based on retrospective self-reports which may be susceptible to such potential confounds as social desirability factors and sociocognitive biases. Second, our investigation did not address the dream content, relying instead on subjects' ratings of saliency characteristics of "typical" dreams. Although this approach is preferable to utilizing an objectively-based content analysis [17] or home dream diaries [74] for capturing phenomenological qualities of dreaming, obtaining reports of ongoing dream data through home recording and comparing these reports to waking fantasy measures would be an invaluable adjunct to our data.
